NCERT Solutions for Class 10 Math Chapter 4 — Quadratic Equations
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Question 1:

Check whether the following are quadratic equations:

() (x+1) =2(x-3) (i) ¥ -20=(-2)(3-2)
(i) (x-2)(x+1)=(x=1)(x+3) (iv) (x-3)(2x+1)=x(x+5)
() @DE-3)=(x+5)G-1) () ¥ edxel=(x-2)

(vii) (x+2) =2x(x"-1) (viii) ¥ -4 -x+1=(x-2)
Answer:

(i)  (x+1) =2(x-3)=> 2" +2x+1=2x-6=2"+7=0

It is of the form @ +bx+e=0

Hence, the given equation is a quadratic equation.

(i) x'-2x=(-2)(3-x)=x"-2x=—6+2x=>x"-4x+6=0
It is of the form @ +bx+ec=0

Hence, the given equation is a quadratic equation.

(i) (x-2)(x+1)=(x-1)(x+3)=>x" —x-2=x"+2x-3=3x-1=0



It is not of the form @ +bx+c=0
Hence, the given equation is not a quadratic equation.

(iv)  (x=3)(2x+1)=x(x+5)=2x" -5x-3=x"+5x=x"-10x-3=0

It is of the form @ +bx+c=0
Hence, the given equation is a quadratic equation.

(v)  (2x=-1)(x=3)=(x+5)(x-1)= 20" - Ta+3=x"+dx-5= 2" -11x+8=0 itis of the form @’ +bx+e=0

Hence, the given equation is a quadratic equation.

(vi) 2 4+3x+1=(x-2) =2 +3x+1=x'+4-4x=Tx-3=0

It is not of the form @ +bx+e=0
Hence, the given equation is not a quadratic equation.

_'+21:2.'.':—1 B4 +12x =2 = 2x = x' —14x—6x" =8=0 3 )
[m] (x ) 1(1 }:H : : : = S It is not of the form @x” +hx+c=0

Hence, the given equation is not a quadratic equation.

f cas ] I . _-__ 3 _1_. _:\.__ __'i_ _ 3 ) _:\._ o _ .
(vili) x"—4x'—x+1=(x-2) = x —4x' —x+1=x"-8-6x" +12x = 2x |J.1+"§|'_D|t is of the form @x" +bx+e=0

Hence, the given equation is a quadratic equation.

Question 2:

Represent the following situations in the form of quadratic equations.



(i) The area of a rectangular plot is 528 m2. The length of the plot (in metres) is one more than twice its breadth. We need to
find the length and breadth of the plot.

(if) The product of two consecutive positive integers is 306. We need to find the integers.

(iii) Rohan’s mother is 26 years older than him. The product of their ages (in years) 3 years from now will be 360. We would like
to find Rohan’s present age.

(iv) A train travels a distance of 480 km at a uniform speed. If the speed had been 8 km/h less, then it would have taken 3

hours more to cover the same distance. We need to find the speed of the train.
Answer:

(i) Let the breadth of the plot be x m.
Hence, the length of the plot is (2x + 1) m.

Area of a rectangle = Length x Breadth

~ 528 =x(2x + 1)

= 2x" +x-528=0

(i) Let the consecutive integers be x and x + 1.
It is given that their product is 306.

L X(x+1)=306=x" +x-306=0

(iii) Let Rohan’s age be x.

Hence, his mother’s age = x + 26

3 years hence,

Rohan’'s age = x + 3



Mother’s age = x + 26 + 3 = x + 29
It is given that the product of their ages after 3 years is 360.
S(x+3)(x+29) =360
= 2" +32x-273=0
(iv) Let the speed of train be x km/h.
480

—— hrs
Time taken to travel 480 km = ¥

. . x—8

In second condition, let the speed of train = (x~8) km/h

It is also given that the train will take 3 hours to cover the same distance.
(480 )
£+3

Therefore, time taken to travel 480 km = “ * 7 hrs

Speed x Time = Distance

4 !
[.1‘—8](ﬂ+3 = 480

f\ X

=480+3x-3840x-24=480

=3x-3840x=24

=>3%2-24x-3840=0



=Xx2-8%x-1280=0
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Question 1:

Find the roots of the following quadratic equations by factorisation:
(i) x*=3x-10=10 (i) 2x*+x-6=0

X X

11 VE2X T+ Tx 4502 =1 IV
(i) V2C4Tvas2=0 (i)

]

41:[’3
8
(v)  100x*=20x+1=0
Answer:
(i)  x*=3x-10

=x" =5x+2x-10

x(x=35)+2(x-5)

:{.1:—5}(.1'+2]

Roots of this equation are the values for which |- 0

_1:—5: 0 or .1’+2:0

i,e., x=5o0rx=-2



(i) 2x +x-6
=2x" +4x-3x-6
=2x(x+2)-3(x+2)
=(x+2)(2x-3)

(x+2)(2x-3) _ 0

Roots of this equation are the values for which
nXt2-gor 2x-3-
3
i.e., X =-2o0rx =5
(i)  V2x7+7x+52
=207 +5x + 23+ 52

=_'|:[:--"'2x+5)+ \"'Z(u'rlx+5)

- (VEr+5)(x+42)

V2x+5 ' +42
Roots of this equation are the values for which ( g ]{l ]= 0
J2x+5 =0 or .r+-u'5: 0

=3

i.e.,x=“'IE or x = _‘E



: |
i 2x —x+4+—
(iv) x°—x 3
P |
=—(16x" -8x +1]
8
:%[mf—m_nn)

=%{4r{4x—l]—l(4x—l}]

I »
=—(4x-1)
S(4x-1)
. . o (4x-1)
Roots of this equation are the values for which =0
Therefore. (4x=1)=0or(4x-1)=0
1
X=—0Orx=—
i.e.,
(v)  100x" =20x+1
=100x" —10x—10x +1
=10x(10x=1)=1(10x-1)
=(10x-1)
(10x-1)"_

Roots of this equation are the values for which

Therefore. (10x-1)=0or(10x-1)=0



1
Y=—0rx=
ie. 10 10

Question 2:

(i) John and Jivanti together have 45 marbles. Both of them lost 5 marbles each, and the product of the number of marbles they
now have is 124. Find out how many marbles they had to start with.

(ii) A cottage industry produces a certain number of toys in a day. The cost of production of each toy (in rupees) was found to
be 55 minus the number of toys produced in a day. On a particular day, the total cost of production was Rs 750. Find out the

number of toys produced on that day.
Answer:

(i) Let the number of John’s marbles be x.
Therefore, number of Jivanti’s marble = 45 — x

After losing 5 marbles,

Number of John’s marbles =x -5
Number of Jivanti’s marbles =45 - x -5 =40 - x

It is given that the product of their marbles is 124.
S(x=5)(40-x)=124

= ¥’ —45x+324=0

= x" —36x—9x+324 =0

= x(x-36)-9(x-36)=0

= (x=36)(x-9)=10

Either *=36=00rx-9=0



i.e.,x=360rx=9

If the number of John’s marbles = 36,

Then, number of Jivanti’s marbles =45 -36 =9
If number of John’s marbles = 9,

Then, number of Jivanti’s marbles = 45 - 9 = 36

(if) Let the number of toys produced be x.
~ Cost of production of each toy = Rs (55 - x)

It is given that, total production of the toys = Rs 750
Sox(55-x) =750

= x’ —55x+750=0

= x’ —25x-30x+750=0

= x(x—-25)-30(x-25)=0

= (x—=25)(x-30)=0

Either *=25=00rx-30=0
i.e., x=250rx=30

Hence, the number of toys will be either 25 or 30.

Question 3:

Find two numbers whose sum is 27 and product is 182.



Answer:
Let the first number be x and the second number is 27 — x.
Therefore, their product = x (27 - x)

It is given that the product of these numbers is 182.
Therefore, x(27—x)=182

= ¥’ —27x+182=0

= x* —13x-14x+182=0

=>x(x-13)-14(x-13)=0

= (x-13)(x-14)=0

Either *=13=00rx-14=0
i,e., x=13 orx =14

If first number = 13, then
Other number = 27 - 13 = 14
If first number = 14, then
Other number = 27 - 14 = 13

Therefore, the numbers are 13 and 14.

Question 4:

Find two consecutive positive integers, sum of whose squares is 365.
Answer:



Let the consecutive positive integers be x and x + 1.

Given that x° +(x+ I]: =365

= x" +x +14+2x =365

= 2x" +2x-364=0

= x +x-182=0

= x° +14x-13x-182=0

= x(x+14)-13(x+14) =0

= (x+14)(x-13)=0

Eitherx + 14=00rx-13=0,i.e.,, x=-14 or x = 13

Since the integers are positive, x can only be 13.
~X+1=13+1=14

Therefore, two consecutive positive integers will be 13 and 14.

Question 5:

The altitude of a right triangle is 7 cm less than its base. If the hypotenuse is 13 cm, find the other two sides.
Answer:

Let the base of the right triangle be x cm.
Its altitude = (x — 7) cm



From pvthagoras theorem,

Base® + Altitude’ = Hypotenuse®
S+ (x=7) =13

= x’ +x" +49-14x =169

= 2x’ —14x-120=0

= x'-Tx-60=0

= x’ —12x+5x—60=0

= x(x-12)+5(x-12)=0

— (x—12)(x+5)=0

Eitherx -12=0o0rx+5=0,i.e.,,x=120rx=-5
Since sides are positive, x can only be 12.

Therefore, the base of the given triangle is 12 cm and the altitude of this triangle will be (12 - 7) cm =5 cm.

Question 6:

A cottage industry produces a certain number of pottery articles in a day. It was observed on a particular day that the cost of
production of each article (in rupees) was 3 more than twice the number of articles produced on that day. If the total cost of

production on that day was Rs 90, find the number of articles produced and the cost of each article.
Answer:

Let the number of articles produced be x.
Therefore, cost of production of each article = Rs (2x + 3)

It is given that the total production is Rs 90.



,1'{2.1’+3} a0

= 2x' +3x-90=0

= 2x" +15x—12x-90=0

= x(2x+15)-6(2x+15) =0
= (2x+15)(x-6)=0

-1

Either 2x + 15=00orx-6=0,i.e., Xx= 2 o0orx==6
As the number of articles produced can only be a positive integer, therefore, x can only be 6.

Ln

Hence, number of articles produced = 6

Cost of each article =2 x6 + 3 =Rs 15
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Question 1:

Find the roots of the following quadratic equations, if they exist, by the method of completing the square:

(i) 2x'-7x+3=0 (i) 23" +x—4=0
(i)  4x'+43x+3=0 (iv) 2x +x+4=0

Answer:



2% =Tx+3=0

= 2x' =Tx=-3
On dividing both sides of the equation by 2, we obtain
: 7 3
=X ——X=—=
2 2
= x =2xxx T_3
4 2

(7Y : . :
On addmg[;) to both sides of equation, we obtain

2 2
::*{_T]E _EKIXE-F[;J =[%] —%

TV 49 3
=S|lx——| =—-=
L 4) 16 2
7V 25
=|lx——| =—
 4) 16
s b =
= r—z =:|:i
:}_T:Ej:i
44
7 5 7 5
== yY=—<+—0rx=—=-—
4 4 4
12 2
= l=— Orx=-—
4 4
I
= yr=3o0r —



2x* +x—4=0
=2x +x=4

On dividing both sides of the equation by 2, we obtain
= x’ +lx =2
2

\IE
On adding [%J to both sides of the equation. we obtain

:;{J«r}J +2xxx%+[l4f =2+[1]j

4
[ |T 33
= | = || B
4) 16

| 33
=x+—==x
4 4
V33 1
Dx=t—————
4 4
4331
4
331 —J/33-1
=>x= or



(iii)  4x* +4B3x+3=0
= (2 +2x2xx 3 +(+3) =0
::»[2I+J§]3=n
=(2x+3)=0 and (2x+3)=0
-3 -3

= x= 5 andx =



{iv} 2x +x+4=0
=2x +x=-4

On dividing both sides of the equation by 2. we obtain

¥ I
=X +—x==2
2

: 1
=X 2 rn—==2

(1Y . . :
On adding (EJ to both sides of the equation, we obtain

:>{.1‘}:+2ﬁx.1'xl+[;ll]: :["1]:-:
i

[ |]" 3
=| x+ = -
4 16

However, the square of a number cannot be negative.
Therefore, there is noreal root for the given equation.

Question 2:

Find the roots of the quadratic equations given in Q.1 above by applying the quadratic formula.
Answer:



(i) 2x"=7x+3=0
On comparing this equation withax” + bx + ¢ = 0. we obtain
a=2b=-T.c=3
By using quadratic formula. we obtain

—-bxb —dar

2a
x_?i\."ﬂr‘}—zﬂr
4
+
:}x:?_\fﬁ
4
T+5
= x=——
4
T+35 T-5
=S X=— 0or —
4 4
12 2
= X=— 0r —
4 4

1
Lx=3or —
.



(i) 2x'+x-4=0
On comparing this equation withax’ + by + ¢ = (), we obtain
a=2b=Lc=-4
By using quadratic formula, we obtain
- ~h+ b —dac
2a

—1+41+32

=S X=—

4
-1++/33

4
_—144/33 o -1-+/33

4 4

(iii)  4x’+43x+3=0
On comparing this equation with ax” + Ax +¢ = 0, we obtain

a=4b=43,c=3
By using quadratic formula, we obtain

. —bht~b —dac

2a
~4\3 £ J48-48
= x=
8
. +
=X =——4"'E_D

" .rzﬁ or £

2 2



(iv) 2x +x+4=0
On comparing this equation with ax” + hx +¢ = 0. we obtain
a=2b=Lc=4
By using quadratic formula, we obtain

- —bEb' —dac

2ua

_—1+41-32

4
_—12453]
4

=X

However, the square of a number cannot be negative.

Therefore, there is no real root for the given equation.
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Question 3:
Find the roots of the following equations:
() x-t=3x=z0 (i) -1 ML 47

X x+4 x—7 30
Answer:



I
x——=3= ¥’ =3x-1=0

X
On comparing this equation with ax” + bx +¢ = 0. we obtain
a=Lb=-3,c=-1

By using quadratic formula, we obtain

. ~btb* —dac

2a
3+404+4
= y="""
2
:”:31:@
2
Thl:?l‘f:!ﬁ'.lfe..l':3+ & or Emue



1 I 1
x+4 x-7 30
. x—T7-x—-4 11
“(x+4)(x-7) 30
-11 11
T (x+4)(x-7) 30
= (x+4)(x-7)=-30

=y —3x-28=-30

= x =3x+2=0

= x*-2x-x+2=10

= x(x-2)-1(x-2)=0
= (x-2)(x-1)=0

—=x=1lor2

Question 4:

The sum of the reciprocals of Rehman’s ages, (in years) 3 years ago and 5 years from now is 3 . Find his present age.
Answer:

Let the present age of Rehman be x years.
Three years ago, his age was (x — 3) years.
Five years hence, his age will be (x + 5) years.

1
It is given that the sum of the reciprocals of Rehman’s ages 3 years ago and 5 years from now is = .



1 I 1

e — =_
x—3 x+5 3
x+54+x=3

1
(x=3)(x+5) 3
2x+2 l

= 3(2x+2)=(x-3)(x+5)
= 6x+6=x"+2x-15
=x —4x-21=0

=x —Tx+3x-21=0
:3x[x—?]+3(x—?}:ﬂ
:¢L¥—7Hx+3}:ﬂ
=x=7-3

However, age cannot be negative.

Therefore, Rehman’s present age is 7 years.



